The main aim of this paper was to establish to what extent the knowledge management project has become a reality at Croatian polytechnics, and how far polytechnics have fulfilled their task. The analysis was based on the perceptions of polytechnic students. In the survey encompassing 818 respondents the emphasis was on the assessment of knowledge gained, and the process of knowledge transfer. The research results have indicated that there are several areas in which additional efforts must be undertaken in order to fully implement the knowledge management project. On the one hand, the obtained results can be used as a guideline for eliminating the noticed deficiencies; on the other, they can be the foundation for formulating future development strategies of Croatian polytechnics. The research also has a wider significance, insofar as the instrument that was developed can be applied to analyse the performance of any higher education system.
Introduction
Accurate, relevant and timely information, as well as adequate knowledge, are prerequisites for the achievement of objectives in any organization. More than ever before, today's organizations need to be able to take advantage of the information and knowledge they possess in order to improve their performance and efficiency. Otherwise, they will be unable to respond to challenges they are faced with on a daily basis. Knowledge management is a tool that can help organizations to better utilize information, and, perhaps more importantly, different kinds of knowledge. Knowledge management is therefore one of the major sources of competitive advantage. All this indicates that efficient knowledge management is the key to success of any organization.
In the context of knowledge management, a special place belongs to institutions in the higher education system. They are primarily the origin of human capital and resources, which is absolutely indispensable for normal functioning of the entire community. Due to technological advances there is the continuously growing demand for employees with specific knowledge and skills; it is the task of the higher education system to meet such needs of the business sector and society in general. In addition, institutions of higher education are centres of research activities. They create knowledge, but are also responsible for turning out research and scientific personnel. If the higher education system failed to fulfil its tasks the consequences would be both far-reaching and highly detrimental.
The concept of knowledge management is not easy to define. According to Gupta, Sharma and Hsu [1] knowledge management is an emerging, interdisciplinary business model dealing with all aspects of knowledge within the context of the firm, including knowledge creation, codification, sharing, and using these activities to promote learning and innovation. In Groff and Jones [2] knowledge management is taken as the tools, techniques, and strategies to retain, analyse, organize, improve, and share business expertise. Tiwana [3] defined knowledge management as management of organizational knowledge for creating business value and generating a competitive advantage. In the above definitions knowledge management is viewed primarily as a business philosophy. Such an approach is understandable, given that it was the business sector which initiated and developed knowledge management, but also implemented it more than other sectors. On the other hand, knowledge management projects have not yet been properly validated in higher education institutions. Metcalfe [4] argues that in contrast to the business sector, the application of knowledge management in higher education has been only partially examined.
To bring forward its wider, more universal meaning, we will present several other approaches to the concept of knowledge management. Uriarte [5] believes that knowledge management can be seen as the conversion of tacit knowledge into explicit knowledge and sharing it within the organization. If we want to be more specific and accurate, knowledge management can, according to Uriarte, be defined as the process through which organizations generate value from their intellectual and knowledge-based assets. Pan, Newell, Huang and Galliers [6] state that knowledge management involves a range of processes, including creating, sharing, integrating, storing, and reusing knowledge. According to Prat [7] knowledge management is a multidisciplinary subject, with contributions from such disciplines as information systems and information technology, strategic management, organizational theory, human-resource management, education science, psychology, cognitive science, and artificial intelligence. Thus, in order to make full use of all these disciplines and their contributions, one needs to take a multidisciplinary approach when exploring and implementing knowledge management.
The objective of our research was to establish to what extent the knowledge management project has become a reality at Croatian polytechnics, and particularly, how far polytechnics have fulfilled their task of distributing, or transferring knowledge to students. The following hypotheses were formulated in this study:
• Knowledge management is not implemented effectively in Croatian polytechnics.
• Students identify specific areas for improvement.
• There are significant differences in students' attitudes with respect to their socio-demographic characteristics.
To better understand the purpose and role of polytechnics within the Croatian higher education system, it should be noted that polytechnics are meant to provide students with adequate level of knowledge and skills, which will enable them to pursue a professional occupation. For this reason, Croatian polytechnics are offering professional studies whose aim is to train students in a way that will enable them to start working immediately after acquiring their qualification.
Review of the available literature that deals with knowledge management in higher education
The possibilities of using knowledge management in higher education began to be more seriously considered only about a decade ago. From that period we can single out the paper by Kidwell, Vander Linde and Johnson [8] which explores how knowledge management might be applied in higher education and whether higher education is ready to embrace it. The authors conclude that using knowledge management techniques and technologies in higher education is as vital as it is in the corporate sector. If done effectively, knowledge management can lead to better decision-making capabilities, reduce "product" development cycle time, improve academic and administrative services, and reduce costs. In that same year, in her conceptual article Rowley [9] also explores whether higher education is ready for knowledge management. The author identifies a number of existing facilities, systems or projects which contribute to knowledge management in higher education, such as libraries, electronic collections of learning materials, networks for e-mail communication, and management information systems which provide data on the student profile. She concludes that although knowledge-based organizations might seem to have the most to gain through knowledge management, effective knowledge management may require significant changes.
Based on the available literature it can be concluded that it was only in the past few years that researchers started to show a keener interest in studying different aspects of knowledge management in higher education. Thitithananon and Klaewthanong [10] seek to identify knowledge management concepts that relate to the implementation of knowledge management practices in higher education development, especially for Thailand's education system. The authors further discuss the benefits and problems of knowledge management practices and implications in different environments. Cranfield and Taylor [11] conducted a case study at seven higher education institutions within the United Kingdom in order to explore knowledge management practice and related perceptions. Among other things, the authors' findings indicate the following: higher education institutions are slowly beginning to prioritize knowledge management; to implement knowledge management within any organization, the correct culture needs to be cultivated; evidence of the benefits of explicitly adopting knowledge management principles needs to be clearly understood by individual researchers and academics, as well as the administrators; the taxonomy for the application of knowledge management within the higher education institutions context should be considered; the management structure of a university affects its ability to respond quickly to external influences and pressures; also, there is a correlation between the history of the institution and its ability to respond to the challenges. According to Dagli, Silman and Birol [12] , in order to reach their objectives, universities utilize knowledge management systems in decision making, coordination, control, analysis, and visualization in an organization by collecting, processing, storing and disseminating the information. Chen, Huang and Cheng [13] focus on the issue of measuring knowledge management performance, which is bound to become increasingly important as time goes by. Their research measured knowledge management performance at a technical university using a competitive perspective. In this sense they developed an adequate methodology. The research by Penny, Dukić and Dukić [14] aimed to investigate information and communication technologies (ICT) usage among Scottish and Croatian students as a prerequisite for participating in knowledge management activities, and particularly in the process of knowledge transfer. The authors emphasize that knowledge management and ICT are closely related, since information and communication technologies hold the potential to improve knowledge and make it widely accessible. Laal [15] outlines the basic concepts of knowledge management in higher education institutions, and gives a summing up of previous scientific works. The author concludes that colleges and universities have significant opportunities to apply knowledge management practices to support every part of their mission, from education to research. The purpose of the article by Eftekharzade and Mohammadi [16] was to evaluate the capabilities of higher education to establish knowledge management. The authors investigate the situation at an Iranian university regarding organizational culture, information technology, organizational structure and human resources in order to establish a suitable model for knowledge management.
Sample and methods
The research was conducted by means of a written questionnaire. The data were collected by taking a poll among students of six polytechnics from different regions of Croatia. The total number of respondents was 818 students. Their distribution in terms of gender, age group and professional area of studies is given in Tab. 1.
In our sample female students outnumbered their male counterparts. More than 80 % of respondents were aged between 18 and 24 years. The largest number of surveyed students was enrolled in study programmes in the area of social studies, whereas programmes in the area of biotechnical studies accounted for the smallest number of students in the sample. In order to establish the basic features of student responses, the analysis was based on descriptive statistics. Methods of inferential statistics were used to determine the statistical significance of differences in student attitudes with reference to their gender, age group and professional area of studies. For this purpose nonparametric Mann-Whitney and Kruskal-Wallis tests were applied. The Mann-Whitney test is a rank-based test. It is an alternative to the independent sample t-test when the assumption of normality is not met or the measurement is made on an ordinal scale. The Kruskal-Wallis test is an alternative to one-way analysis of variance. It is suitable for comparing more than two independent samples.
Statistical significance was set at the level of p < 0,05. The analysis was carried out using statistical software SPSS and Statistica.
Results
Within the survey our respondents were asked 16 questions related to the knowledge management project. The emphasis was put on their assessment of the knowledge they acquired during their studies, i.e. on how students evaluate the process of knowledge transfer:
• General assessment of the polytechnic that the respondent is attending (V1); • Assessment of the quality (content) of the chosen study programme (V2); • Assessment as to how far study programmes at polytechnics are attuned to labour market needs (V3); • Assessment of the expertise (knowledge) of teachers teaching at polytechnics (V4);
• Assessment of the skill of polytechnic teachers to transfer knowledge to students (V5); • Assessment as to how far modern technologies are useful in learning and acquiring knowledge (V6); • Assessment of the technical (ICT) level of equipment at the polytechnic that the respondent is attending (V7); • Assessment of the accessibility of teaching materials and literature, i.e. the quality of book supply in polytechnic library in terms of course materials and reference works (V8); • Assessment of the knowledge acquired while studying at a polytechnic (V9); • Assessment as to how far the polytechnic is focused on imparting theoretical knowledge (V10); • Assessment as to how far the polytechnic is focused on imparting practical knowledge (V11); • Assessment of the need to contract working professionals to teach at polytechnics in order to improve the quality of teaching (V12); • Assessment of the importance of internship in companies as a tool to help students to expand and affirm the knowledge acquired at a polytechnic (V13); • Assessment of the usefulness of knowledge and skills acquired at a polytechnic for performing one's future job (V14); • Assessment of the polytechnic's participation in projects aimed at promoting student mobility and expanding their knowledge (V15); • Assessment as to how far the polytechnic has contributed to the project of life-long learning (V16).
Student responses were measured on a Likert scale ranged from 1 (the lowest score) to 5 (the highest score). Tab. 2 contains descriptive statistics calculated for the 16 variables listed above. Expressed as a mean, the assessments of our respondents were rather uniform; there was not a single variable for which the average score was higher than 4. Students expressed the highest level of agreement with the need to contract working professionals to teach at polytechnics in order to improve the quality of teaching (V12), and with the importance of internship in companies as a tool to help students to expand and affirm the knowledge acquired at a polytechnic (V13). These were followed by the assessment as to how far modern technologies are useful in learning and acquiring knowledge (V6) and the assessment of the expertise (knowledge) of teachers teaching at polytechnics (V4). In this survey, polytechnics in which our respondents were enrolled were scored with the average grade 3,33, whereas the knowledge acquired while studying at a polytechnic was given the average grade of 3,55. It is interesting to note that the surveyed students believe that polytechnics are more focused on imparting theoretical knowledge rather than practical knowledge. The usefulness of knowledge and skills acquired at a polytechnic for performing one's future job (V14) received the average grade of 3,58 by students. The lowest mean was calculated for the assessment of the accessibility of teaching materials and literature, i.e. the quality of book supply in polytechnic library in terms of course materials and reference works (V8). The respondents also gave a lower score when considering how far study programmes at polytechnics are attuned to labour market needs (V3). For the majority of variables the median has the value 3, whereas coefficients of variation indicate that all the variables are characterized by relatively high data dispersion. In order to examine the significance of differences in scores by male and female students the Mann-Whitney test was applied (Tab. 3). The results of the MannWhitney test show that only two differences in scores between male and female students are statistically significant: the assessment of the usefulness of knowledge and skills acquired at a polytechnic for performing one's future job (V14) and the assessment of the polytechnic's participation in projects aimed at promoting student mobility and expanding their knowledge (V15). In both of these cases, a higher mean and higher mean rank were calculated for female students.
Tab. 4 contains the basic descriptive statistics, as well as the results that refer to the significance of differences in student scores between two age groups, tested by means of the Mann-Whitney test. In case of the younger versus the older age group, according to Mann-Whitney test the only differences that are not statistically significant are the following: assessment as to how far modern technologies are useful in learning and acquiring knowledge (V6), assessment of the need to contract working professionals to teach at polytechnics in order to improve the quality of teaching (V12), assessment of the importance of internship in companies as a tool to help students to expand and affirm the knowledge acquired at a polytechnic (V13), and assessment of the polytechnic's participation in projects aimed at promoting student mobility and expanding their knowledge (V15).
On average, students in older age group gave higher scores to all the items for which significance of differences was confirmed. Furthermore, in all these cases, higher mean ranks were calculated for this group. It can thus be concluded that, in general, older students have a more positive perception of certain aspects of knowledge management at a polytechnic they are attending. Tab. 5 contains descriptive statistics for the analysed variables with regard to the professional area of study. Almost all the survey items received the most positive assessment by students enrolled in study programmes in biotechnical area. There were only two items for which the lowest average values were calculated for students in this group: assessment as to how far modern technologies are useful in learning and acquiring knowledge (V6), and assessment of the polytechnic's participation in projects aimed at promoting student mobility and expanding their knowledge (V15). In comparison to students in other areas, students of social studies gave the lowest scores to the item asking how far study programmes at polytechnics are attuned to labour market needs (V3), technical (ICT) level of equipment at the polytechnic (V7), and the polytechnic's focus on imparting practical knowledge (V11). Students enrolled in programmes of biomedicine and health care gave the highest average scores when assessing the polytechnic's participation in projects aimed at promoting student mobility and expanding their knowledge (V15), as well as to the contribution of polytechnics to the project of life-long learning (V16). As could be expected, students in technical programmes gave the highest average score in case of the assessment as to how far modern technologies are useful in learning and acquiring knowledge (V6). Nevertheless, for students in this particular group, average calculated scores were the lowest in most cases. These results lead to the conclusion that additional efforts should be undertaken, particularly in the domain of technical studies, to align study programmes with employers' needs and to provide teachers with additional training.
Tab. 6 lists the results of testing the significance of differences by means of the Kruskal-Wallis test. According to the Kruskal-Wallis test, there are only two cases, i.e. the assessment as to how far modern technologies are useful in learning and acquiring knowledge (V6), and the assessment of the polytechnic's participation in projects aimed at promoting student mobility and expanding their knowledge (V15), for which no group of students, in terms of their professional area of study, differs significantly from other groups. In general, the highest mean ranks were calculated for students enrolled in study programmes related to the biotechnical area.
In order to establish which groups of students exhibit significant differences in their attitudes related to the knowledge management project at polytechnics, we used the Mann-Whitney test. The results of the Mann-Whitney test indicate that the biggest difference in scores can be found between students enrolled in technical and biotechnical programmes, as well as between students of social and biotechnical studies. The biggest similarities in attitudes were exhibited by students enrolled in programmes of biomedicine and health care and those in the area of social studies.
Conclusion
By its very nature, higher education has to deal with knowledge management. In contrast to the business sector, however, knowledge management projects have not yet been fully implemented, even in highly developed systems of higher education. The research presented in this paper focused on the analysis of the process of knowledge transfer or knowledge distribution and its success. What provided the impetus for this research was the fact that so far such analyses have not been carried out systematically in the Republic of Croatia. Almost fifteen years after the establishment of first polytechnics in the Republic of Croatia it has not been adequately explored how far they have fulfilled their purpose and objectives.
The results of our study confirmed the first and second hypotheses. However, the third hypothesis was only partially supported. The findings indicate that, in the segment that the research was focused on, knowledge management at Croatian polytechnics has not yet become a reality. Students' satisfaction with the knowledge gained during their studies is not complete, and they believe that polytechnics are focused more on theory than on practice. For this reason, students think that the quality of teaching should be improved by recruiting working professionals who would teach part-time at polytechnics. Another important point for students is internship in companies as a tool to help them expand and affirm the knowledge acquired during their studies. The issue of alignment of study programmes at polytechnics with labour market needs is also highly relevant. Taking into consideration their gender, students have quite homogenous attitudes on the analysed aspects of the knowledge management project. The research has also shown that, for the most part, older students have a more positive perception of the role of polytechnic in the process of knowledge transfer. Given their experience and maturity, older students are more aware of the need for continued education as well as of the possibilities provided by a polytechnic diploma. According to the results of the analysis, students enrolled in study programmes in the biotechnical area gave the highest scores to most of the questions, whereas the lowest average values were calculated for students in technical programmes. The latter indicates that it would be advisable to re-examine the contents and delivery of programmes, especially in the area of technical studies. Apart from providing a direction for eliminating the noticed deficiencies, the results of our research can be the foundation for formulating future development strategies of Croatian polytechnics.
On the basis of available literature, it can be safely asserted that the issue recognized as crucial, and bound to gain in importance, is the one of measuring how successfully a knowledge management project has been implemented. For a realistic assessment and comparability of achievements in such projects it is necessary to develop adequate methodology. This paper is hopefully a contribution to such efforts. In this sense, the results of our research have a wider significance, as the instrument that was developed can be applied in any higher education system. It goes without saying that the questionnaire would have to be additionally validated and supplemented with all the relevant variables.
